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Title of the Invention 

CONDUCTION ASSIST MEMBER AND MANUFACTURING METHOD OF 
THE SAME 

Background of the Invention and Related Art Statement 

5 The present invention relates to a conduction assist member used for 

connection between conductors for various electronic equipments, manufacturing 
method of the same, a connector using the same and an integrated circuit socket 
using the same. 

jrj A conduction assist member functions to assist electrical conduction between 

|P connecting elements of a connector by being made to intervene between the 
connecting elements. 

L here are several types yn a connect o r f u* electrically connecting conductors 
to each other. For example, in one type of connector, connecting elements have flat 
conductive surfaces.^aad-tfe©^ ard laid one on top of the other and brought into 
contact with each other so that electrical conduction is made. In another type of 
connector, one of connecting elements is a plug and the other is a socket, and the 
plug is fitted in the socket to bring an outer circumferential surface of the plug into 
contact with an inner circumferential of a socket hole so that the electrical 
conduction is made. In order to secure sufficient electrical connection in such a 
20 connector, it is necessary to bring the connecting elements into close contact with 
each other. However, if the connecting element has a distortion, or > dust or the like 
exists between the connecting elements,^ contact area between the connecting 
elements becomes small. As a result, close contact between the connecting elements 
is prevented and electrical connection becomes incomplete. 
23 As a means for solving the above-mentioned problem, Japanese Utility Model 

Publication (Kokoku) No. 1-22230 discloses a conduction assist member in which 



a plurality of blades are disposed between two annular frames with a constant 
interval and obliquely oriented with respect to an outer circumferential surface of a 
plug, the conduction assist member being ucod to bo - disposed around an inner 
circumferential surface of a socket hole or the outer circumferential surface of the 
plug. Japanese Utility Model Publication (Kokoku) No. 51-8710 discloses a 
conduction assist member in which tongue pieces both ends of which are connected 
to an annular metal band provided with a plurality of cuts, are disposed around an 
inner circumferential surface of a socket hole or an outer circumferential surface of 
a plug so that the tongue pieces are obliquely oriented with respect to the outer 
circumferential surface of the plug. 

On the other hand, an integrated circuit such as an IC or an LSI is mounted 
on a substrate or the like through an integrated circuit socket. Thus, in order to 
secure sufficient electrical conduction, it is necessary that a contact substrate of the 
integrated circuit socket, that is, a portion assisting conduction between the 
integrated circuit and the substrate, is brought into close contact with both of a 
terminal of the integrated circuit and a terminal formed in the substrate. Further, the 
contact substrate of the integrated circuit socket used for mounting is required not 
only to be thin by the demand for miniaturing information processing equipments or 
the like in recent years but also to have high speed performance in accordance with 
increase of an amount of information to be processed. 

As conventional contact substrates for integrated circuits, the following are 
exemplified. That is, one contact substrate uses a terminal contact member 35 in 
which a curved portion 27 is formed to give elasticity in an up-and-down direction, 
and a support portion 29 for a terminal is formed (Fig. 4(a)). Another contact 
substrate includes a silicone rubber 30 in which metal thin wires 31 are buried at a 
high density (Fig. 4(b)). A third contact substrate includes a rubber sheet 32 
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between both surfaces of which conductive grains 33 are disposed in lines, and when 
the contact substrate is compressed by a spherical terminal 24 of an integrated 
circuit, the conductive grains 33 at a compressed portion are brought into contact 
with one another (Fig. 4(c)). A fourth contact substrate includes a terminal contact 
member 35 which is buried in a sheet while an end of the terminal contact member 
is supported by a coil spring 34 and the other end thereof protrudes from the sheet 
(Fig. 4(d)). A fifth contact substrate includes a terminal contact member 35 which 
is formed of a randomly wound wire of a conductive material and is buried in a sheet 
while both ends thereof protrude from the sheet (Fig. 4(e)). 

However, the above-mentioned conduction assist member is used in a 
socket-plug type connector and especially the conduction assist member as disclosed 
in Japanese Utility Model Publication (Kokoku) No. 51-8710 has a problem in 
durability such that the tongue pieces or blade portions are damaged or abraded due 
to repeated use. Furthermore, the conduction assist member has a problem that it 
SB must be prepared in compliance with different standards so that it matches with sizes 
of connectors. 

As to the contact substrates for integrated circuits, the contact substrate shown 
in Fig. 4(a) is inferior in high speed performance and poses a problem that it cannot 
be used for an integrated circuit socket for mounting. 
20 The contact substrate shown in Fig. 4(b) can hardly be applied to an integrated 

circuit of the LGA type although it is superior in high speed performance. 

Also, with respect to the contact substrate shown in Fig. 4(c), there are 
problems that conduction is unstable due to a fact that the conductive grains 33 in 
a line are not brought into sufficient contact with each other or are brought into 
25 contact with the conductive grains 33 in another line. 



Further, K the contact substrate shown in Fig. 4(d) isirt^igli to be thick 
inevitably due to the structure thereof,f frcrc aro poood problems'jftiat it^eforief-hf 
high speed performance and that it is not suited for mounting use. 

Furthermore, the contact substrate shown in Fig. 4(e) poses a problem that it 
5 has diversified conduction paths and its electric characteristics become unstable. 
Summary of the Invention 

The present invention has been made in view of these circumstances, and an 
object thereof is to provide a conduction assist member which can be applied to both 
o a flat conduction surface and a curved conduction surface when it is used in a 
jjO connector, which can easily cope with the difference in size of a connector and a 
J socket when it is used in an integrated circuit socket, which is superior in high speed 
|i performance, which can be used in an integrated circuit socket for mounting and 
q which can be easily assembled. Another object of the present invention is to provide 
p ;J a manufacturing method of the above conduction assist member, a connector using 
g£5 the conduction assist member and an integrated circuit socket using the same. 

According to the present invention, there is provided a conduction assist 
member comprising: a sheet made of an insulating elastic material and having a 
number of through holes; and conduction members disposed in an inside of a part of 
the through holes or all the through holes, the conduction members comprising a 
conductive material, wherein-sftid^ut piece is fixed to said sheet at an end thereof 
and has two or more blades which are formed by one, two or more cuts, and wherein 
one or some of said two or more blades formed on each cut piece are bent toward 
one of two opening portions of the through hole so that ends of said blades formed 
on said cut pieces protrude from said opening portions on the same surface of the 
25 sheet. 



In the conduction assist member of the present invention, at least one of the 
two or more blades may be bent toward an opening portion toward the other opening 
portion existing on the other surface of the sheet. 

In the conduction assist member mentioned above, it is preferable that each 

cut piece has two blades which are formed by providing a single cut at the other end. 

:1a. 

It io proforablo tha-t^ the conduction assist member mentioned above -isHS«ek 
-tfeattwo sheets each made of an insulating elastic material are laid one on top of the 
,£>tk©f-and one end of the cut piece is held by the two sheets so that the cut piece is 
fixed to thejjsneets. 

In the conduction assist member described above, it is preferable that a shape 
of the opening portion of the through hole is circular and the diameter thereof is 0.2 
to 1.2 mm. Also, it is preferable that the pitch of the through holes is 0.25 to 1.5 
mm. 

In the conduction assist member mentioned above, it is preferable that the 
conduction material is made of at least one material selected from the group 
consisting of beryllium copper, titanium copper, copper-nickel-tin alloy, phosphor 
bronze and copper-nickel-silicon alloy, and the insulating elastic material is made of 
rubber or resin. 

Further, the present invention provides a connector in which the above 
conduction assist member is made to intervene between connecting elements. Still 
further, the present invention provides an integrated circuit socket using the above 
conduction assist member as a contact substrate to a terminal of an integrated circuit. 

Furthermore, the present invention provides a manufacturing method of a 
conduction assist member having conduction members disposed in some or all 
through holes formed in a large number in a sheet made of an insulating elastic 
material comprising: a Hu t ^lup-fui fu imk ^a plurality of through holesj, in "two films 
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made of an insulating elastic material at locations corresponding to each other^-a. 
. second otop for forming^ from a conductive material, a structure consisting of a 
number of cut pieces linked with one another and each having one, two or more cuts!** 
-a th i r d stcp - fo r layin g s ai ^ structure A between s^two films so that each cut piece 
m Hinpnr^H in on)H through hnlfi nnd forming a sheet by bringing-s ai d-two- fi lma intn 
d ermal press contort- and ^ fmirth <-tep fnr fitting n it p j eces f rom on g a n o t ho r 
and^eftd4ag.one or some of two or more blades formedl^ttrch^ toward one of 
two opening portions of the through hole so that ends o^ak*lades formed onJpU- 
cut pieces protrude from-sat^opening portion on the same surface of the sheet. 

In the manufacturing method described above, the cut pieces may be cut.#NH» 
•aadd^punching^ tSt sliee^and the blades may be bent by «akiag punchmg^tne 
through holes. 

Moreover, the present invention provides a manufacturing method of a 
conduction assist member having conduction members disposed in some or all 
through holes formed in a large number in a sheet made of an insulating elastic 
materia ^omprioing: a firo t c tep f or forming -cut piecejjeasEllwhich has one, two or 
more cuts, and is made of a conductive material by etching a sheet having a layer 
made of a conductive material at a predetermined pitch on one surface of a film 
made of an insulating elastic material ^ - oeoond stop fo^overing - paid cut pieces by 
laminating another film made of an insulating elastic material withti&film and 

forming a sheet by bringing sakl^two films into thermal press contact; a third otop for 

„ , , . , ... H« cak\ pJec^s 

^Luiimug tin u ugh holes in the vicinities of^nniH mt pW^c- ™a * f™ vt u c^p 

bending - o o e^ or some of two or more blades formed bv ^aid outo toward one of two 
opening portions of the through hole so that ends of«er*^>Iades formed onjpStfLcut 
pieces protrude fromy^frid- opening on the same surface of the sheet. 
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In the manufacturing method described above, the blades may be bent by 
- making pu n chin g ~ ^ the through holes. 

In the manufacturing methods described above, another or others of the blades 
may be bent at the fourth stop toward tho^ opening portion different from the opening 
portion which exists in the direction where the above-mentioned blades are bent. 

In the manufacturing methods described above, it is preferable that each of the 
cut pieces has two blades formed by a single cut. 

In the manufacturing methods described above, it is preferable that a shape 
of the opening portion of the through hole is circular and a diameter thereof is 0.2 
JO to 1.2 mm. It is also preferable that a pitch of the through holes is 0.25 to 1.5 mm. 
J In the manufacturing methods described above, it is further preferable the 

| conductive material is made of at least one material selected from the group 
p consisting of beryllium copper, titanium copper, copper-nickel-tin alloy, phosphor 
f\l bronze and copper-nickel-silicon alloy. 
& Brief Description of the Drawings 

Fig. 1 is a perspective view showing an embodiment of a conduction assist 
member of the present invention. 

Fig. 2 is a schematic sectional view descriptive of a function of the conduction 
assist member of the present invention. 
20 Fi g s - 3 (a) through 3(c) are perspective views showing manners of cut pieces 

composing the conduction assist member of the present invention. 

Figs. 4(a) to 4(e) are schematic sectional views showing conventional contact 
substrates for an integrated circuit socket. 

Figs. 5(a) to 5(d) are schematic views showing an example of manufacturing 
25 method of the conduction assist member of the present invention. 
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Figs. 6(a) to 6(d) are schematic views showing another example of 
manufacturing method of the conduction assist member of the present invention. 

Fig. 7 is a perspective view showing another embodiment of the conduction 
assist member of the present invention. 

Fig. 8 is a perspective view descriptive of two-directional punching. 

Detailed De s cription of Picfcued Eiubudm rent- 

A conduction assist member of the present invention is constituted, as shown 
in Fig. 1, in such a manner that a cut piece 22 made of a conductive material is 
disposed in each of through holes 2]^which are provided in a large number in a sheet 
20 made of an insulating elastic material while one end of the cut piece is fixed to 
the sheet. Each cut piece has two or more blades 2 which are formed by one, two 
or more cuts and one or some of the two or more blades 2 are bent toward one of 
two opening portions of the through hole 21 so that ends of the blades formed on the 
cut pieces 22 protrude from the opening portions on the same surface of the sheet 
20. 

The conduction assist member shown in Fig. 1 is to be used as a contact 
substrate to a terminal of a BGA (spherical terminal) type integrated circuit and 
secures stable conduction since a tip of a bent blade 2b is compressed to a 
connecting element 3 existing on an opposite side of the sheet 20 when a spherical 
terminal 24 presses a blade 2a which is not bent toward the opposite side of the 
sheet 20 as shown in Fig. 2. Further, since one end of the cut piece 22 is fixed to the 
sheet 20, the cut piece 22 functions as a leaf spring which secures stable contact 
between the cut piece 22 and the spherical terminal 24. 

Since the conduction assist member of the present invention can be extremely 
thin by adjusting thickness of the sheet, it4&ysuperior in high speed performance 



9 



when applied to an integrated circuit socket and^usa&e as an integrated circuit 
socket for mounting. 

Although cut pieces such as those shown in Figs. 3(b) and 3(c), for example, 
can be used since no particular restrictions are imposed on number and state of the 
cuts so far as two or more blades can be formed, it is preferable to use cut pieces 
each of which has two blades formed by a single cut as shown in Fig. 3(a^w§3*|f 
production efficiency ^ o to., aro take - ^* s ' • 1 
^ ^Dcpcndently oft . arrangement states of terminals or the like of an integrated 

Jf circuit, the cut pieces 22 may be disposed in all the through holes or some of the 
W through holes. y 

d When at least one of the two or more blades 2 is bent toward an opening 

ji portion which exists on one surface of the sheet 20, and at least another of the two 

a 

p or more blades 2 is bent toward the other opening portion which exists on the other 
surface of the sheet 20, as shown in Fig. 7, the conduction assist member of the 
present invention becomes a conduction assist member 1 which is usable as a 
contact substrate to a connector and an LGA (flat terminal) type integrated circuit. 

When the conduction assist member 1 shown in Fig. 7 is made to intervene 
between connecting elements of a connector, distortion of a conduction surface is 
effectively absorbed by the cut pieces 22 protruding from the sheet 2(pmd ovon if 
dust or the iike exists on the conduction surface, it is possible to secure certain 
electrical conduction. Further, since the conduction assist member of the present 
invention uses the insulating elastic material, it can be applied not only to a 
connector whose connecting elements have flat conductive surfaces but also to a 
connector whose connecting elements have curved conductive surfaces. 

Since the conduction assist member of the present invention can be cut into 
a suitable piece in accordance with »a oize a - rrd a shape of a conduction surface of a 
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connector or an integrated circuit socket, it can easily cope with the difference in the 
size and shape. When the conduction assist member of the present invention is to 
be used as a contact substrate to a terminal of an integrated circuit, it is necessary 
that the cut pieces are insulated from one another. 

Although the opening portion of the through hole may have any shape, for 
example, a rectangle, a triangle, a circle or an ellipse in the conduction assist 
member of the present invention, it is preferable to select a circle. In case where the 
shape of the opening portion is a circle, it is preferable that a diameter thereof is 0.2 
to 1.2 mm. The reason is as follows. That is, if the diameter is less than 0.2 mm, 
the manufacturing is difficult, and if the diameter is larger than 1.2 mm, an^e^st 
cannot be obtained. 

It is preferable that a pitch of the through holes is 0.25 to 1.5 mm, Tho rcaaott. 
4 6 as follows . That is, if the pitch is less than 0.25 mm, sufficient assembling 
accuracy cannot be^seewe*. ^the pitch is larger than 1.5 mm, there i^not merit-as 
comparo d with other packages such as a PGA package and a QFP package^-ae-eifeefc 
of aboorbing thj^ istortion^-a, conduction surface is -weakened) and it becomes 
difficult to apply the conduction assist member to a curved surface. Here, the pitch 
ot the through holes^aaeaHS the shortest distance between a center of a through hole " 
and a center of another through hole positioned closest the former through hole. 

The conductive material used for the conduction assist member of the present 
invention is required to have wear resistance, flexibility, oxidation resistance, 
strength and the like in addition to the conductivity. Although the conductive 
material can be made of at least one material selected from the group consisting of 
beryllium copper, titanium copper, copper-nickel-tin alloy, phosphor bronze and 
copper-nickel-silicon alloy, it is preferable to use beryllium coppeygb©-tease«-i& 
•as-£ollow6v That is, when the beryllium copper is used as the conductive material, 
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it is possible to impart fatigue characteristics and heat resistance to the conduction 
assist member of the present invention, so that it also becomes possible to use the 
conduction assist member as a contact substrate of an integrated circuit inspection 
instrument for a burn-in test. Accordingly, the beryllium copper or the materials 
5 having properties equivalent to the beryllium copper are most preferably used as the 
conductive material in the present invention. 

Although the conductivity of beryllium copper depends on its 
composition, it is 20 to 60% of that of pure copper so that beryllium has sufficient 
S conductivity. Further, Vickers hardness of beryllium copper is 250 to 400 while that 
(X JO of copper is 80 to 100, which indicates that beryllium coppe^k^ea^^wear 
resistance. 

uf'% 

Jl As a composition of beryllium copper to be used as the conductive material 

CJ constituting the conduction assist member of the present invention, it is preferable 
pj that the beryllium copper contains, in a total amount with copper, 0.2 to 3% by 
|5 weight of beryllium, 0. 1 to 3% by weight of nickel and cobalt in combination, and 
0.05 to 3% by weight of at least one element in combination selected from a group 
consisting of aluminum, silicon, iron, titanium, tin, manganese, zinc and indium, it 
is more preferable that the beryllium copper contains 1.6 to 2% by weight of 
beryllium, 0.2 to 1% by weight of nickel and cobalt in combination, and 0.05 to 1% 
20 by weight of at least one element selected from the group consisting of aluminum, 
silicon, iron, titanium, tin, magnesium, manganese, zinc and indium, and it is still 
more preferable that the beryllium copper contains 1.6 to 2% by weight of beryllium, 
0.2 to 0.6% by weight of nickel and cobalt in combination, and 0.05 to 1% by weight 
of at least one element in combination selected from the group consisting of 
25 aluminum, silicon, iron, titanium, tin, magnesium, manganese, zinc and indium. 
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If the content of beryllium is more than 3% by weight, the conductivity is 
lowered. If it is less than 0.2% by weight, the conductivity is lowered so that it is 
not preferable to make the content more than 3% by weight. Even if the content of 
beryllium is more than 2% by weight, the improvement of strength comparable to the 
increase of the content cannot b o ob t ainod, go that- the increaoo of tho content i s • 
uneconomical. On the other hand, if the content is less than 0.2% by weight, the 
strength of the cut piece becomes insufficient. If the total amount of nickel and 
cobalt is more than 3% by weight, the conductivity is lowered. If it is less than 0.2% 
by weight, the improvement of strength by addition of beryllium is suppressed, so 
that the amount of addition of beryllium must be increased. Also, if the total amount 
of aluminum and other elements is more than 3% by weight, the conductivity is 
lowered, and if the total amount is less than 0.05% by weight, the strength especially 
at a high temperature becomes insufficient. 

It is preferable that thickness of the cut piece used as the conduction member 
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Rea s on 10 ao follows . That is, if the thickness is less than 0.01 mm, the strength of 
the cut piece is so low that it is difficult to obtain a suitable contact load. If the 
thickness is more than 0.1 mm, the strength of the cut piece is so high that a terminal 
of an integrated circuit cannot strongly compress the cut piece to a connecting 
element existing on the opposite side of the sheet ; and it is difficult to secure stable 
conduction. 

It is preferable that thickness of the sheet constituting the conduction assist 
member of the present invention is 0.06 to 0.66 mm, and is more preferable that the 
thickness is 0.1 to 0.2 mm^H ii iidsun is aa follows - That is, if the thickness is 
smaller than 0.06 mm, tne mechanical strength becomes low so that durability 
becomes problematic. On the other hand, if the thickness is larger than 1.0 mm, it 
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becomes difficult to make the sheet intervene between the connecting elements of 
a connector. 

The elastic material constituting the conduction assist member is required to 
have heat resistance, weatherability and the like. Rubber such as silicone rubber and 
synthetic rubber, or resin such as polymer, polyimide, engineering resin may be used. 
Especially, polyimide is preferably used. 

The conduction assist member of the present invention is used by being 
disposed between connecting elements constituting a connector in such a manner 
that one surface of the conduction assist member is brought into contact with a 
conduction surface of one of the connecting elements and the other surface thereof 
is brought into contact with a conduction surface of the other of the connecting 
elements.^£ke.conduction surfaces of the connecting elements are brought into press 
contact with the conduction assist member by a fixing tool or the like of the 
connector,-ftad,the conduction becomes certain. Also, the conduction assist member 
of the present invention may be bonded to the conduction surface of one of the 
connecting elements of the connector so that it is used as a part of the connector. 

The conduction assist member of the present invention may be used as a 
member constituting an integrated circuit socket, and as a contact substrate to a 
terminal of an integrated circuit. The integrated circuit socket includes also an 
inspection instrument for inspecting the characteristics of an integrated circuit. 

Out of the conduction assist members of the present invention, the conduction 
assist member shown in Fig. 1 wherein the cut pieces are bent only in one direction 



is manufactured through a first stemto form a plurality of through holes 21 at 



each of which has one, two or more cuts and which are linked with one another from 




corresponding locations in two films 39 made of an insulating elastic material (Fig. 
5(a)), a second step to form a structure 4 consisting of a number of cut pieces 22 



14 



a conductive material (Fig. 5(b)), a third step to make the structure 4 intervene 
between the two films 39 so that each cut piece 22 is positioned in the through hole 
21 and bring the two films 39 into press contact so as to form a sheet (Fig. 5(c)), and 
a fourth step to cut the cut pieces 22 from one another and bend one or some of two 
or more blades formed by the cuts toward one of two opening portions of the 
through hole whichever is located on a surface of the sheet having other opening 
portions so that ends of the blades protrude from the opening portion (Fig. 5(d)). 

Although a punch, laser or the like may be used as a means for cutting the cut 
pieces from one another, it is preferable that punching is made on the sheet as shown 
in Fig. 5(d). Further, as a means to bend the blades, it is preferable that punching is 
made on the through holes. Form a viewpoint of improvement of production 
efficiency, it is preferable that the cutting of the cut pieces and bending of the blades 
are carried out at the same time with a punching apparatus which has two punching 
members. Punching may be carried out collectively or progressively. 

The conduction assist member shown in Fig. 1 wherein the cut pieces are bent 
only in one direction can be manufactured also through a first step to etch a sheet 
having a layer 5 made of a conductive material so as to form cut pieces 22 each of 
which has one, two or more cuts and is made of a conductive material at a 
predetermined pitch on one surface of a film 39a made of an insulating elastic 
material (Fig. 6(a)), a second step to laminate another film 39b made of an insulating 
elastic material with the film 39a so as to cover the cut pieces 22 and bring the two 
films 39 into press contact so as to form a sheet (Fig. 6(b)), a third step to remove 
the films in the vicinities of the cut pieces 22 with a laser so as to form through holes 
21 (Fig. 6(c)), and a fourth step to bend one or some of two or more blades 2 formed 
by the cuts toward one of two opening portions of the through hole 21 whichever is 
located on one surface of the sheet having other opening portions so as to protrude 
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ends of the blades 2 from the opening portions (Fig. 6(d)). It is preferable that the 
through holes are punched for bending the blades 2. 

Further, the conduction assist member shown in Fig. 7 wherein each of the cut 
pieces is bent in both directions is manufactured by bending another or other of the 
blades 2 toward the other opening portion which is different from the opening 
portion existing in the direction where the one or some of the blade 2 are bent at the 
fourth step of the manufacturing method shown in Figs. 5(a) to 5(d) or Figs. 6(a) to 
6(d). 

From a viewpoint of improvement in a production efficiency, it is preferable 
that the blade 2 is bent in two directions at the same time by two-directional 
punching as shown in Fig. 8. 

In the manufacturing method of the conduction assist member of the present 
invention, the through holes are formed with a punch, a drill, a laser or the like. 
Further, it is preferable to bond the two films by thermal press contact although they 
can be bonded by the normal method. 

The present invention will be described in more detail by using a specific 

embodiment shown in the drawings. However, the present invention is not limited 

to the embodiment. 

.[Embodiment] - 
\ 

A conduction assist member in which cut pieces are bent in two directions as 
shown in Fig. 7 was manufactured by a method described below. 

By etching a sheet having a layer 5 made of beryllium copper, cut pieces 22 
each having a cut were formed at a pitch of 0.5 mm on one surface of a polyimide 
film 39a with a length of 50 mm, a width of 50 mm and a thickness of 0.125 mm as 
shown in Fig. 6(a). 




Next, the cut pieces 22 were covered by laminating another film 39b which 
is made of polyimide and has the same size with the film 39a as shown in Fig. 6(b) 
and a sheet 20 was formed by bringing the two films into thermal press contact. 

Next, as shown in Fig. 6(c), through holes 21 which had a diameter of 0.5mm 
were formed at a pitch of 0.5 mm by removing the film in the vicinities of the cut 
pieces 22 with a laser. 

Finally, punching was made to each through hole 21 in two directions so that 
two blades 2 formed on each cut piece 22 were bent in directions opposite to each 
other as shown in Fig. 8. 

As described above, the conduction assist member of the present invention is 
constituted in such a manner that a cut piece made of a conductive material is 
disposed in each of through holes which are disposed in a large number in a sheet 
made of an insulating elastic material while one end of the cut piece is fixed to the 
sheet. Further, the cut piece has two or more blades formed by one, two or more 
cuts, and one or some of the two or more blades are bent toward one of two opening 
portions of the through hole whichever is located on one surface of the sheet having 
other opening portions so that ends of the blades protrude from the opening portion. 

Accordingly, when the conduction assist member is used as a contact 
substrate to a terminal of a BGA (spherical terminal) type integrated circuit, the 
spherical terminal presses the blades which are not bent to an opposite side of the 
sheet so that the tips of the bent blades are compressed to connecting elements 
existing on the opposite side, thereby securing stable conduction. Further, since one 
end of the cut piece is fixed to the sheet, the cut piece functions as a leaf spring 
which secures stable contact between the cut piece and the spherical terminal. 

When at least one of the two or more blades is bent toward an opening portion 
existing on one surface of the sheet and at least another of the two or more blades 
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is bent toward an opening portion existing on the other surface of the sheet, the 
conduction assist member can be used as a connector and as a contact substrate to 
an LGA (flat terminal) type integrated circuit. In this case, the cut piece can 
effectively absorb a distortion on a conduction surface of a connecting element of 
the connector and also secure stable electrical conduction even if dust or the like 
exists on the conduction surface. Further, since the conduction assist member uses 
an insulating elastic material, it can be applied not only to a connector whose 
connecting element has a flat conduction surface, but also to a connector whose 
connecting element has a curved conduction surface. 

Since the conduction assist member of the present invention uses an elastic 
material, it is possible to cut the material into a suitable piece in accordance with the 
size and shape of a conduction surface of a connector or an integrated circuit socket, 
and it is possible to easil ^bopo wftHfe iirlerence in the size and shape. 

Further, since the conduction assist member of the present invention is thin 
««B*4s^supenor m high speed performance,-i^can be applied to an integrated circuit 
socket for mounting. 



